Abstract. The Topological Radon Theorem states that, for every continuous function from the boundary of a (d + 1)-dimensional simplex into R n , there exist a pair of disjoint faces in the domain whose images intersect in R n . The similarity between that result and the classical Borsuk-Ulam Theorem is unmistakeable, but a proof that the Topological Radon Theorem follows from Borsuk-Ulam is not immediate. In this note we provide an elementary argument verifying that implication.
Introduction
The classical Radon Theorem states that any collection X = x 1 , x 2 , · · · , x d+2 of d + 2 points in R d can be divided into two disjoint sets whose convex hulls intersect. The proof is a straightforward application of elementary linear algebra. See, for example, [Ma, p.90 ]. An equivalent formulation of this theorem, with ∆ d+1 denoting the (d + 1)-dimensional simplex, is the following. Theorem 1.1 (Radon's Theorem). For every affine map f :
The equivalence of these two statements is easily deduced from the fact that every set X = {x 1 , x 2 , · · · , x d+2 } ⊆ R d determines an affine map f : ∆ d+1 → R d taking the vertices of ∆ d+1 to the elements of X. Under this map, the image of each face is the convex hull of the images of its vertices.
The 'topological version' of the above theorem relaxes the requirements on the function f . In particular, it says:
Several proofs of this theorem may be found in the literature-each depending on an application of the famous Borsuk-Ulam Theorem. See for example [BB] , [Wo] and [Ma, Ch 5] . The primary goal of this paper is to present a new and particularly elementary method for deducing the Topological Radon Theorem from Borsuk-Ulam.
Background and notation
Recall that the Borsuk-Ulam Theorem guarantees that, for any continuous g :
Remark 1. Points x and −x from S d are called antipodal points.
Let N = (0, · · · , 0, 1) and S = (0, · · · , 0, −1) denote the north and south poles of S d and (by mild abuse of notation) view
where G y is the great semicircle with endpoints S and N intersecting S d−1 at the point y. In other words,
Notice that for distinct y 1 , y 2 ∈ S d−1 , G y 1 intersects G y 2 only in the poles {N, S}. For convenience, we often represent a point (cos θ · y, sin θ) in generalized polar form by the expression y, θ . This representation is unique provided − π 2
In this form antipodal points are still easy to recognize-the antipode of y, θ is −y, −θ .
Next we discuss simplexes, their faces, and their boundaries. In The M q 's in ∂∆ d are analogous to the great semi-circles
Remark 2. Although we will not use this terminology here, experts will notice that we are identifying S q as a suspension of S q−1 with suspension points {N, S} and ∂∆ 
Proofs
The Topological Radon Theorem is an easy consequence of the following:
Proof of Theorem 1.2 from Proposition 3.1. Given a continuous function f :
Proof of Proposition 3.1.
Proceeding inductively, assume that an acceptable λ k : S k → ∂∆ k+1 exists for some k. We show how to obtain λ k+1 : S k+1 → ∂∆ k+2 . For each y ∈S k define λ k+1 to take G y ⊆ S k+1 onto M λ k (y) ⊆ ∂∆ k+2 as follows: .
